increased, resulting in loss of collagen cross-banding on the cementum surface [1] [2] [3] [4] [5] . It has been concluded that these pathological changes are due to loss of biological compatibility on the cementum surface [1] [2] [3] .
The ultimate objective of scaling (Sc) and root planing (Rp) is to render the treated root surface biologically compatible for reattachment with host periodontal tissues [6] [7] [8] [9] . In a clinical situation, root surfaces to be treated are identified by subgingival probing of roughness, and therapy is terminated upon detection of the disappearance of roughness [10] [11] [12] [13] . Root surface smoothness is considered to be a sign indicating the removal of microbial plaque, calculus, hypermineralized cementum and endotoxin from the root surface [14] . This criterion is currently accepted as the basis for successful periodontal treatment. The other reason for root planing is the prevention of subgingival bacteria retention [14] . Contrary to this opinion, Khatiblou et al. [15] have claimed that the degree of root surface smoothness dose not play a significant role in pocket reduction and attachment gain.
On the other hand, root surface smoothness can be assessed by the sense of touch using a periodontal probe or the sharp edge of a curette. Unfortunately, a practical instrument that can evaluate the smoothness of a root surface quantitatively
is not yet available.
The degree of surface smoothness that can be assessed by the sense of touch and whether or not the required smoothness has been reached are still a matter of controversy among clinicians.
Our present study was designed primarily to determine how much roughness is acceptable to define a surface as being smooth by periodontists, and to obtain the roughness values of cementum considered to be smooth using the sense of touch.
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Ten cylindrical metal samples of equal diameter were prepared at different roughness values utilizing standard roughening operations. Different disk abrasive waterproofs (Struers, Denmark) with silicon carbide grains from 80 to 1000 were used with a Knuth Rotor (KNUTH ROTOR, Struers, Denmark) for this operation. The roughness values (Ra) of these metal samples were estimated in a blind manner by 14 periodontists, who were requested to separate them into two groups, rough or smooth, utilizing a Starlite MG No.1 Periodontal Probe. Taking into account the border values between the smooth and rough groups, 10 new samples with very similar roughness values were then prepared. The periodontists were then requested once again to separate these samples into two groups, rough or smooth.
For clinical application, 10 extracted teeth were used. All of the teeth had single roots and at least moderate periodontitis prior to extraction. Sc and Rp were carried out using a sharp Gracey 1-2 curette until smoothness was reached in a 3 x 5-mm area on the cementum surface of each extracted tooth (Fig. 1 ).
Roughness Measurements:
Upon completion of the Sc and Rp procedures, and after all the cementum surfaces had been rinsed in running tap-water, the surface roughness was measured with a Profilometer (Perthen Mahr, Germany) [16] , which was calibrated against a standard. The profilometer used for making surface roughness measurements is shown in Fig. 2 . To measure the roughness, a standard has been developed by the American Standards Association (ASA B46.1-1962) (ISO R468). In the present study, a max.-min. scale was used to measure the surface roughness [16] . On this max.-min. scale (Fig. 3) , the distance between the maximum and minimum points at the examined surface gives the roughness value. 
Results
When the metal samples had been grouped according to the max.-min. scale, all of the samples whose roughness values (Ra) were below 2.12 were considered to be smooth by the periodontists, and the samples whose Ra were above 3.57 were considered to be rough (Fig. 4) . The metal samples with Ra below 2.12 were accepted as smooth by 100% of the periodontists. On the other hand, 79%, 72%, 43%, 7% of the periodontists accepted as smooth Ra=2.12, Ra=2.61, Ra=3.20 and Ra=3.57, respectively (Fig. 4) It is generally accepted that treatment is successful after efficient plaque control and Sc+Rp in all clinical studies [19] [20] [21] . According to the results of our study, the roughness value of the metal surfaces whose smoothness was determined by the sense of touch was 2.12 on average. This roughness value was similar to that of the root surfaces, and is not capable of allowing subgingival plaque to form after supragingival plaque has been well removed. Contrary to Khatiblou et al.'s opinion [15] , our findings support the opinions of other researchers{10-13] who also suggest that Rp can achieve smoothness on the cementum surface.
Consequently, decisions taken according to the sense of touch about the smoothness of a surface have been confirmed to be reliable for clinical use.
Conclusion
In this study, surface roughness evaluations were made in detail by periodontists. The findings confirmed that decisions taken according to the sense of touch about surface smoothness are reliable for utilization in clinics.
